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PDE4 is sufficient to inhibit transformation of normal melanocytes

by oncogenic Ras. Moreover, inhibition of PDE4 by inhibitors or

RNA interference can induce cell death in melanoma cells, but not

in melanocytes, highlighting a novel therapeutic approach to treat

melanoma-harboring Ras mutations.

C73
A novel link between TGFb and MAP kinase
signalling is involved in resistance to MEK inhibition
in melanoma
M. Smith, J. Ferguson, I. Arozarena, C. Wellbrock

University of Manchester, UK

The MAP-kinase pathway consisting of RAF, MEK and ERK is

deregulated in over 90% of melanoma skin cancers. Last year a

novel inhibitor (PLX4032) targeting the oncogenic RAF kinase

V600E-BRAF in melanoma patients demonstrated an unprece-

dented 80% anti-tumour response. However, acquired resis-

tance occurs rapidly through various and partially unknown

mechanisms. Moreover due to the complex molecular mecha-

nisms of RAF-kinase regulation, BRAF selective inhibitors can

cause tumour-promoting effects in non-mutant BRAF patients.

Therefore, targeting BRAF downstream effectors i.e. the kinase

MEK can provide a more potent and specific way of treating

melanoma. In addition, this also allows treating patients with

NRAS mutations, which are found in up to 20% of melanomas

and lead to MEK activation. Potent inhibitors of MEK are

currently tested in the clinic and show promising results.

However, recent findings demonstrate the existence of mech-

anisms that can also provide resistance against MEK inhibition. In

summary, there is need for a better understanding of the

mechanisms underlying resistance to MAP-kinase pathway

inhibition. With this knowledge we can identify other ‘druggable’

proteins that can be targeted in combination with MAP-kinase

pathway inhibitors. We have discovered a novel mechanism of

resistance to MAP-kinase pathway inhibition involving a link

between the BRAF/MEK/ERK cascade and TGFb signalling. The

analysis of the regulatory link between TGFb and MAPkinase

signalling revealed the involvement of the SMAD specific E3-

ligase SMURF1. Exploiting the cross-talk between SMURF1 and

the MAP-kinase-kinase MEK, we have identified a synthetic

lethal approach that efficiently kills melanoma cells, thereby

overcoming resistance. Acquired resistance to mono-therapy

targeting the MAP-kinase pathway in melanoma is an increas-

ingly apparent dilemma. However, our findings open new

avenues for the treatment of melanoma based on combining

agents with synergistic activity on the MAP-kinase pathway in

order to prevent the development of resistance.

CS16: Preclinical and clinical advances in melanoma
management (SMR-IFPCS)
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Synthetic lethal RNAi-screening uncovers a novel
role for rho family GTPases in controlling cell fate and
chemoresistance
J. Aruri, R. Kapadia, H. Mehr, H. Ho, M. A. White, A. K. Ganesan

Department of Dermatology, Irvine, CA, USA

Melanoma is resistant to conventional chemotherapy, immuno-

therapy, and molecularly-directed therapies via unknown mech-

anisms. In this study, we utilized a systems-level functional

genomics approach to identify novel pathways that modulate

melanoma chemoresponsiveness. In addition to isolating fragile

nodes in the DNA repair network, this analysis identified two Rho

family GTPases (RhoJ, Rnd2) as pathological suppressors of

melanoma cell sensitivity to DNA damage. Mechanistic studies

revealed that RhoJ supports melanoma migration and invasion,

and is necessary and sufficient to drive the expression of Sox10,

a central regulator of melanocyte lineage specification. Sox10 is

overexpressed in melanoma and required for melanoma cell

survival. These observations uncover a novel role for Rho family

G-proteins in cell fate specification and implicate melanocy-

tic lineage specification as an intrinsic chemoresistance

determinant.
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Functional role for the UDP-glucuronosyltransferases
(UGTs) in melanoma drug resistance
R. W. Dellinger, H. H. Matundan, F. L. Meyskens

University of California, Irvine, Orange, CA, USA

The UGT family of enzymes catalyzes the glucuronidation and

clearance of several anti-cancer agents. UGTs are expressed

primarily in the liver, but are also expressed in several extra-

hepatic tissues including prostate, breast, colon, lung, brain,

kidney, bladder and ovary. However, there have been no reports

of UGTs in melanocytes or melanoma. Our objective was to

ascertain the role of UGTs in melanocytes and melanoma. We

screened several primary melanocyte cultures as well as several

melanoma cell lines for UGT expression by RT-PCR. TaqMan

Real time PCR assays were used to determine UGT expression

in melanoma cells before and after drug treatment. MTT assays

were employed to determine IC50 values and UGT-Glo assay

was used to measure UGT activity. Three UGT family members,

UGT2B7, UGT2B10 and UGT2B15, were found to be expressed

in melanocytes. Interestingly, of all the melanoma cell lines

screened only WM115, a primary melanoma, had UGT expres-

sion. Again, only UGT2B7, UGT2B10 and UGT2B15 were

detected. UGT expression was not detected in another primary

melanoma cell line, WM3211, or in any metastatic melanoma cell

line assayed indicating that loss of UGT expression occurs during

melanoma progression. Treatment of melanoma cells lacking

UGT expression (WM3211, SKmel28 and A375) with an anti-

cancer agent (temozolomide, adriamycin, or epirubicin) induced

expression of UGT2B7, UGT2B10 and UGT2B15 in these cells.

Furthermore, UGT activity assays show increased glucuronida-

tion in melanoma cells following treatment with an anti-cancer

agent. Finally, knockdown of UGT2B7 in WM115 cells sensitized

these cells to epirubicin and adriamycin treatment, but not

temozolomide treatment. UGTs are expressed in melanocytes

and their expression can be induced in melanoma cells. Since the

UGTs are Phase II drug metabolism enzymes, we hypothesize

that the upregulation of the UGTs in melanoma cells in response

to anti-cancer agents is a potential mechanism for the well

documented drug resistance observed in melanoma. Our

observed results that knockdown of UGT2B7 sensitizes mela-

noma to epirubicin and adriamycin, but not temozolomide

treatment supports our hypothesis since both epirubicin and

adriamycin are substrates for UGT2B7 while temozolomide is

not. We conclude that future anti-cancer drug strategies

for melanoma will have to account for tumor cell mediated

glucuronidation.
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genomics approach to identify novel pathways that modulate

melanoma chemoresponsiveness. In addition to isolating fragile

nodes in the DNA repair network, this analysis identified two Rho

family GTPases (RhoJ, Rnd2) as pathological suppressors of

melanoma cell sensitivity to DNA damage. Mechanistic studies

revealed that RhoJ supports melanoma migration and invasion,

and is necessary and sufficient to drive the expression of Sox10,

a central regulator of melanocyte lineage specification. Sox10 is

overexpressed in melanoma and required for melanoma cell

survival. These observations uncover a novel role for Rho family

G-proteins in cell fate specification and implicate melanocy-

tic lineage specification as an intrinsic chemoresistance

determinant.
The MAP-kinase pathway consisting of RAF, MEK and ERK is

deregulated in over 90% of melanoma skin cancers. Last year a

novel inhibitor (PLX4032) targeting the oncogenic RAF kinase

V600E-BRAF in melanoma patients demonstrated an unprece-

dented 80% anti-tumour response. However, acquired resis-

tance occurs rapidly through various and partially unknown

mechanisms. Moreover due to the complex molecular mecha-

nisms of RAF-kinase regulation, BRAF selective inhibitors can

cause tumour-promoting effects in non-mutant BRAF patients.

Therefore, targeting BRAF downstream effectors i.e. the kinase

MEK can provide a more potent and specific way of treating

melanoma. In addition, this also allows treating patients with

NRAS mutations, which are found in up to 20% of melanomas

and lead to MEK activation. Potent inhibitors of MEK are

currently tested in the clinic and show promising results.

However, recent findings demonstrate the existence of mech-

anisms that can also provide resistance against MEK inhibition. In

summary, there is need for a better understanding of the

mechanisms underlying resistance to MAP-kinase pathway

inhibition. With this knowledge we can identify other ‘druggable’

proteins that can be targeted in combination with MAP-kinase

pathway inhibitors. We have discovered a novel mechanism of

resistance to MAP-kinase pathway inhibition involving a link

between the BRAF/MEK/ERK cascade and TGFb signalling. The

analysis of the regulatory link between TGFb and MAPkinase

signalling revealed the involvement of the SMAD specific E3-

ligase SMURF1. Exploiting the cross-talk between SMURF1 and

the MAP-kinase-kinase MEK, we have identified a synthetic

lethal approach that efficiently kills melanoma cells, thereby

overcoming resistance. Acquired resistance to mono-therapy

targeting the MAP-kinase pathway in melanoma is an increas-

ingly apparent dilemma. However, our findings open new

avenues for the treatment of melanoma based on combining
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